Abstract
INTRODUCTION
Although cardiovascular disease (CVD) has historically been considered to affect mainly men, we now know that CVD is the main cause of death in both men and women worldwide [1] . However, a number of occasionally significant gender differences can be observed in the morbidity, mortality, risk-factor profiles, and clinical presentation of CVD. These differences are consistent between all of the populations and regions analysed and are thus relevant to the development of programmes for the prevention and treatment of CVD.
The INTERHEART study found that, on average, women experience their first myocardial infarction 9 years later than men [2] . Similarly, a recent review reported that men experience their first stroke 4.3 years before women, on average [3] . However, as the prevalence of atrial fibrillation (AF) has increased in recent years due to the ageing of the population, the longer survival of patients with heart disease and, of course, more frequent diagnosis, among other factors, AF has become a major public health problem, particularly due to the associated risk of stroke and mortality [4] . Women are not exempt from this disease, as in addition to presenting several cardiovascular risk factors, their life expectancy is longer. The incidence in women is thus not negligible, and the probability of complications, and particularly cerebrovascular problems, is relatively high. This phenomenon is likely due to the prevalence of hypertension in women, which is the most important risk factor for both AF and stroke.
The purpose of this sub-study is to establish whether there are any gender-related epidemiological, clinical, biochemical, or therapeutic differences or differences in the factors associated with AF in hypertensive patients over 65 years of age.
MATERIALS AND METHODS
The FAPRES registry is a healthcare, teaching and research project sponsored by the Valencian Society of Hypertension and Vascular Risk and supported by the Spanish Society of Hypertension-Spanish League for the Fight Against Hypertension (SEH-LELHA). The current study was designed to establish the prevalence of AF in patients of ≥ 65 years of age with a clinical diagnosis of hypertension (HT) in the region of Valencia, Spain. This study involved the participation of 69 primary care physicians and physicians based in HT hospital units, a proportion similar to the population census of each of the three provinces. Written informed consent was obtained from all of the patients, and the study was performed following the principles of the Declaration of Helsinki (Edinburgh Amendment, 2000) and after approval by a hospital ethics committee (Clinical Research Ethics Committee of the Hospital General Universitario of Castellon). The general study methods and the determination of the sample size were described in previous publications [5, 6] . This study is a subanalysis of these data, focusing on differential issues based on gender.
Patients
Each investigator recruited the first three patients who attended the outpatient clinic on the first working day of the week for 5 wk during the recruitment period and who met all of the inclusion criteria and none of the exclusion criteria. The inclusion criteria were as follows: (1) over 65 years of age; (2) a previous diagnosis of HT, at least 3 mo before the start of the study, according to the Good Clinical Practice (GCP) guidelines [7] ; and (3) consent to participate in the study. The exclusion criteria were an arm circumference greater than 42 cm, the presence of conditions ineligible for the study or for performing ambulatory blood pressure monitoring (ABPM), and the inability to understand and sign the consent form.
Clinical blood pressure (BP) measurement was performed following the GCP recommendations [8, 9] , using a validated automatic electronic device. The patient was considered to have good HT control when the mean systolic BP (SBP) and diastolic BP (DBP), based on the two measurements obtained at the visit, were below 140 and 90 mmHg, respectively.
The 24-h ABPM was performed using SpaceLabs 90207 devices (SpaceLabs, Inc. Richmond, WA, United States) specifically supplied for the project. The monitors were scheduled to perform a BP measurement every 20 min during the activity period and every 30 min during the night rest period. Each period was defined individually in each registry according to the bedtime and wakeup time reported by the patient. Registries not meeting the pre-established quality standards were excluded [10] . According to the guidelines of the European Societies of Cardiology and Hypertension (ESH/ESC) [8] , a good ambulatory control was defined as having BP values of < 130/80 mmHg (SBP/DBP) in a 24-h period.
Variables
The variables collected via clinical interview were age; gender; weight; height; body mass index (BMI) (obesity was defined when this parameter was ≥ 30 kg/m 2 ); waist circumference (abdominal obesity was defined when this parameter was ≥ 102 cm in men or ≥ 88 cm in women) [11] ; time from the onset of HT; excessive alcohol intake (over 30 g/d) [12] ; and known cardiovascular risk factors (CVRFs), such as smoking, diabetes, dyslipidaemia (total cholesterol > 250 mg/dL, low-density lipoprotein (LDL)-cholesterol > 155 mg/dL, high-density lipoprotein (HDL)-cholesterol < 40 mg/dL in men or < 48 mg/dL in women, or receiving lipid-lowering treatment), and a family history of early cardiovascular disease (< 55 years of age in men or < 65 years of age in women).
All of the patients underwent an electrocardiogram that was sent by regular mail to a reference centre, where two expert cardiologists who were not familiar with the patients' clinical data analysed the heart rhythm independently. In the case of a disagreement between the experts, another specialist was asked to participate. Data on lesions in the target organs and associated clinical conditions were also collected, as follows: the presence or absence of left ventricular hypertrophy (Sokolow or Cornell electrocardiographic criteria), renal damage (increased serum creatinine from 1.3-1.5 mg/dL in men or 1.2-1.4 mg/dL in women), microalbuminuria, an albumin/creatinine ratio of 22-300 mg/g in men or 31-300 mg/g in women or albuminuria of 30-300 mg/24 h, and a glomerular filtration rate (GFR) estimated from the serum creatinine values according to the abbreviated formula from the Modification of Diet in Renal Disease study [13] (renal disease was defined for a GFR of < 60 mL/h peer m 2 ). Further data were collected on carotid disease (when the patient was diagnosed with an intima-media thickness > 0.9 mm or plaque) and previous heart disease (defined as the presence of ischaemic heart disease, heart failure or both). Additionally, we recorded the presence of previous cerebrovascular disease and peripheral arterial disease. The class and number of therapeutic subgroups of antihypertensives used for the treatment of HT were also recorded. AF was defined as having a history of arrhythmia beginning at least 3 mo before the study, as determined by medical records), even if the patients were now experiencing sinus rhythm or were diagnosed by the ECG performed on all of the patients.
An external audit of 10% of the questionnaires was performed randomly to verify the reliability of the data included in the study.
Statistical analysis
The results were expressed as frequencies and percentages for the qualitative variables and as averages with standard deviations for the quantitative variables. The 95%CI was calculated for the variables of interest assuming normality using a Kolmogorov-Smirnov test. For the comparison of means, a Student's t test for independent data was used; when comparing quantitative data not following a normal distribution, the nonparametric Mann-Whitney test was used; and for the possible association between qualitative variables, the χ 2 test was implemented, establishing statistical significance at P < 0.05. Finally, to establish the variables that were associated with the presence of AF, a binary logistic regression was performed that included all of the variables that were significant in the univariate analysis. The presence of confounding factors was evaluated by the analysis of interactions. The calibration of the multivariate model was tested using the Hosmer-Lemeshow statistic and the discriminative power using the area under the receiver operating characteristic (ROC) curve obtained by analysing the probability of the prognosticated value of the multivariate model. A general analysis and an analysis for each gender were conducted. All of the analyses were performed using the SPSS statistical package, version 15.0 (SPSS Inc., Chicago, Illinois, United States).
RESULTS
During the period from June to December 2008, 1028 patient records were included in this study, 954 of which (92.8%) met the pre-established quality standards for evaluation (lacking incomplete data and protocol deviations, for example) [10] . The mean age of the patients was 72.8 ± 5.8 years, and 486 (47.3%) were men, 48.3% had dyslipidaemia, 27.6% were diagnosed with diabetes mellitus, 36.2% performed physical exercise at least twice a week, 3.7% reported regular alcohol intake, 10.9% had a history of angina, 6.5% presented with myocardial infarction, and 5% experienced coronary revascularisation. Other associated diseases were heart failure in 7.3% of patients, stroke in 7.5%, and renal failure in 6.1%. Of the patients included in the study, 37.4% were obese based on BMI, and 75.8% were obese based on waist circumference. The prevalence of AF was 10.3% (9.2% in women and 11.5% in men), with 6.7% evidencing AF when an electrocardiogram (ECG), was performed and the other 3.6% having a history of AF, but at the time of analysis, experiencing sinus rhythm. Additionally, 1.7% of patients had no history of AF but were currently experiencing this arrhythmia. The laboratory, electrocardiographic and treatment data are included in Table 1 .
BP control and treatment in the study population
The mean duration of HT in the overall sample was 10.9 ± 8.2 years, and 35.3% of the patients were treated according to the BP measured at the clinic, whereas 50.9% were treated according to the BP determined by ABPM. The mean BP measured at the clinic was 146.7/81.1 mmHg and determined by ABPM was 128.5/70.8 mmHg. Only 6% of the patients were not being treated with antihypertensive drugs, 35.6% were taking a single drug, 35.6% were taking two, and 22.7% were taking three or more.
GFR.

AF-related risk factors
No significant interactions were determined between gender and other clinical features in AF patients (Table 3) . However, the presence of AF in the total study population was associated with age, with a 10% increase in AF prevalence per year; alcohol intake; previous heart disease; and GFR reduction.
In the gender-specific multivariate analysis, the presence of AF in the women was related to all of the overall analysis factors, in addition to the presence of strain in the ECGs (associated with LVH). In contrast, there was no association between AF and regular alcohol intake. In the men, unlike in the women, AF was only associated with age, the presence of heart disease (ischaemic or heart failure or both), and regular alcohol intake. The multivariate analysis was accurately calibrated [P = no significant (NS) and χ 2 = 16.5] and had discriminative power (for the total study population, an area under the curve of 0.78, 95%CI: 0.74-0.83, and P < 0.01; for the analysis of the men only, an area of under the curve of 0.75, Table 2 shows the differences between the men and the women in epidemiological, biochemical, BP and therapeutic characteristics. The women exhibited more obesity, greater sedentariness, a higher systolic and diastolic BP in the first clinic measurement, a higher heart rate, a higher percentage of BP control during ABPM (55.7% in women vs 45.7% in men, P < 0.001), and higher HDLcholesterol values (56.1 ± 13.5 in women vs 49.4 ± 15.1 in men, P < 0.001). In addition, the women had a higher percentage of LVH, as determined by ECG (Cornell voltage criterion), and more frequently used diuretics than the men. In contrast, the men exhibited a greater abdominal circumference and a higher prevalence of a history of diabetes, active smoking, alcohol consumption, ischaemic heart disease, peripheral arterial disease, renal disease, and carotid disease. Regarding the control of BP at the clinic, this parameter was higher in the men (39.9% in men vs 31.2% in women, P = 0.004), who also had higher uric acid values and more frequently used antiaggregation drugs. There were no differences in the presence of AF; the use of other antihypertensive treatments, such as beta-blockers, ARA-2, and ACEIs; or other biochemical data, including blood sugar, total cholesterol, LDL-cholesterol, triglycerides and creatinine levels and 
Gender differences
Treatment differences in patients with AF
Regarding the treatment of patients diagnosed with AF (Table 4) , statistically significant differences were observed between the men and the women in their use of calcium antagonists (8.9% vs 30%, respectively; P = 0.007) and antiplatelet agents (26.8% vs 8%, respectively; P = 0.01). The rates of use of antiplatelet agents and anticoagulants was higher in the men than in the women, although this disparity was also not significant (71.4% vs 66%, respectively; P = NS). After stratification according to the CHADS2 calculated score in patients with AF, we observed that the women and men had a similar rate of using oral anticoagulation therapy in all degrees of CHADS2, except in CHADS2 = 2, in which the use of anticoagulation therapy in the women was nearly double the use in the men (Figure 1) .
DISCUSSION
This study is one of the few in our country that analysed the prevalence of AF [5] and epidemiological differences by gender in a hypertensive population of over 65 years of age visiting outpatient clinics. The AF prevalence determined here (10.3%) is the same as the prevalence in another national registry, the CARDIOTENS 2009, which reported AF in 10.22% of patients with cardiovascular disease or other risk factors and in 6.22% of patients in the overall sample of the registry [14] . These data are equal to twofold the prevalence reported in 1999 [15] , which did not include patients diagnosed "de novo" by ECG, and are slightly higher than the AF prevalence of 8.5% reported for the PREV-ICTUS registry, which analysed 7108 subjects of over 60 years of age [16] . The higher AF prevalence reported in the current study is likely due to the different mean age of the two study populations (72.8 years in the current study vs 71.9 years in the PREV-ICTUS study), the origin of the recruited patients (here, primary care and hypertension units), and the method of AF detection (here, presence in ECGs and history of AF).
Furthermore, in our study, we noted gender differences between the classic epidemiological factors. Women exhibited a higher prevalence of non-abdominal obesity, whereas men more frequently presented a history of diabetes; smoking; alcohol use; target-organ lesions; and established cardiovascular disease, such as ischaemic heart disease, peripheral arterial disease, and stroke. However, unlike in other studies [16] , no significant differences were detected in the presence of AF between men and women, although a slight disparity was noted (11.5% in men vs 9.2% in women).
Regarding the risk factors related to the presence of AF in women, the involvement of the target organ, as in Figure 1 Gender differences in the use of anticoagulation therapy between groups according to CHADS2 score.
Fácila L et al . Gender differences the cases of LVH and renal dysfunction, and heart disease are significant conditions associated with this arrhythmia. In contrast, in men, excessive alcohol intake has a strong association with this condition, possibly due to the toxic effect of alcohol on the myocardium [17] . This knowledge can help clinicians to develop strategies to prevent AF in the hypertensive population. In women, our effort should be aimed at a greater control of BP to prevent the occurrence of lesions in target organs and of cardiovascular disease, whereas in men, the reduction of alcohol intake should be an additional objective, as described in other recent studies [18, 19] . Moreover, an important finding of our study is the treatment differences between genders in patients with AF, and particularly differences in the use of antiplatelet agents and anticoagulants. Although the data were is not significant, we observed greater use in men, in contrast to the results obtained by Riesgo et al [20] , who reported more frequent use in women. However, the patient profile of this prior study was different, as the subjects were recruited only from primary care, and the results were also not significant. Our results are similar to the findings of another recent report indicating higher rates of anticoagulation therapy use in men but no significant genderrelated differences for other treatments [21] . Yet, when the population was stratified into groups based on CHADS2 score, women with a score of 2 had a nearly twofold higher rate of using oral anticoagulants than men. One potential reason for this discrepancy is the perception that women have a higher incidence of stroke as a complication of the evolution of AF [22, 23] . This perception could lead to the expectation that women receive anti-aggregation and anticoagulation more frequently than men, as recommended in the most recent practice guidelines published [24] , in which the female gender is assigned one point on the new CHADS2-VAS2C scale. Thus, hypothetically, if the practice guidelines were applied to this study, the rate of anticoagulant use in women should approach 100% if there is no contraindication (the CHADS2-VAS2C score in the women included in this study was 3). One of the main limitations of this sub-study is that it was not specifically designed to analyse differences between genders. Additionally, the sub-study did not analyse the initial reason for a consultation to diagnose arrhythmia, which would have contributed to a better interpretation of the results. There also may be other unknown confounding factors related to practitioner preferences and guideline adherence, which could explain the presence or absence of gender-related differences. Finally, the nonrandomised selection of physicians and patients may reduce the external validity of the study.
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Background
The incidence of atrial fibrillation (AF) is important in the general population but is even more so in hypertensive patients. As atrial fibrillation increases cardiovascular risk, knowledge of the factors that are associated with this condition is highly clinically relevant. Furthermore, the incidence of atrial fibrillation in women is different than in men, and therefore, the factors associated with atrial fibrillation in women may also be different.
Research frontiers
Risk factors related to the presence of atrial fibrillation are under investigation, as knowledge of these factors can aid the development of preventive strategies. The difference in risk between men and women is also being studied in the field of cardiovascular medicine.
Innovations and breakthroughs
It is possible that the more aggressive treatment of these patients, particularly by administering cardiovascular drugs, could improve the patients' prognosis.
Applications
The main application of this registry is to determine the risk factors associated with atrial fibrillation. By targeting these factors, we can avoid the development of this disease in both men and women, which has been little studied in large clinical trials.
Terminology
AF is the most common cardiac arrhythmia (irregular heart beat). It may cause no symptoms, but it is often associated with palpitations, fainting, chest pain, or Fácila L et al . Gender differences
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